consistently arise approximately two rows from the equatorial border of the clone. These inverted equators were seen in 35/41 (85%) ft 422 clones. The 15% of ft Summary clones with no apparent ectopic equator were either small or long and narrow and therefore not broad enough The Drosophila eye is a polarized epithelium in which ommatidia of opposing chirality fall on opposite sides to detect this phenotype. While a small percentage of ft clones lie along the of the eye's midline, the equator [1-3]. The equator is established in at least two steps: photoreceptors R3 equator ( Figure 1C ), of over 200 ft clones examined, none cross the equator. A closer examination of these and R4 adopt their fates, and then ommatidia rotate clockwise or counterclockwise in accordance with the clones revealed that the position of the endogenous equator, which can be identified in neighboring wildidentity of these photoreceptors. We report the role of two cadherins, Fat (Ft) and Dachsous (Ds), in contype tissue, gets shifted by one to two ommatidial rows along the mutant border to accommodate the ft mutant veying the polarizing signal from the D/V midline in the Drosophila eye. In eyes lacking Ft, the midline is clone (data not shown). These observations suggest the juxtaposition of ommatidia with high versus low Ft abolished. In ft and ds mutant clones, wild-type tissue rescues genetically mutant tissue at the clonal boractivity influences the placement of the equator. We also show that ds, known for its role in morphogenders, giving rise to ectopic equators. These ectopic equators distort a mosaic analysis of these genes and esis [9], plays a role in setting up polarity in the eye (Figure 2 ). The bias of D/V:A/P errors is similar to that led to the possible misinterpretation that ft and ds are required to specify the R3 and R4 cell fates, respec- Figures 1A-1C There are two possible interpretations of these data. same logic as described above for ft. As with ft, no functional autonomy can be assigned to a single cell. First, ft may be involved in specifying the anterior photoreceptor fates, as the data imply. However, if Ft is re-A contrasting interpretation of a mosaic analysis of ft and ds, presented by Yang et al. [4] , suggests ft and ds quired to specify the R3 fate, we would expect to see at least a small fraction of ommatidia in which no R3 are required to specify the fates of photoreceptors R3 and R4, respectively. However, mosaic analyses of ft fate is specified in ft mutant tissue (i.e., ommatidia that have two R4s), as is the case in fz mutants [16], but we and ds are inherently biased due to the clonal phenotypes, as described above. This bias might mask a role do not see this phenotype in ft clones. Alternatively, this finding could reflect the link between how cells are recruited into the growing ommatidium, how ommatidia rotate to establish polarity, and how this process is disrupted in ft mutant ommatidia, as explained below.
up to eight rows of unaffected ommatidia. It is appealing clones).
to speculate that this "extended" nonautonomy is an Dorsoventrally inverted ommatidia are not randomly effect of the twin-spot clone, in that a difference in reladistributed within ft clones. Rather, they are preferentive amounts of Ds activity reverses the polarity. Howtially localized toward the polar border such that the ever, the scattered occurrence of these inverted ommaphenotypically mutant ommatidia are found in the polar tidia and the fact that we see a range in the number region of the clone and phenotypically wild-type ommaof affected ommatidia make this hypothesis somewhat tidia are found along the equatorial border (Figures 1A-unsatisfying. In order to test this "twin-spot" hypothesis unambiguously, again, a protein null allele of ds is nec- 
Ft and Ds Participate in Global Signaling
[15]. In contrast to ft clones, in EGUF-ft eyes, the D/V axis is so severely perturbed that the endogenous equator is to Establish D/V Identity The clonal phenotypes of ft and ds suggest that they abolished ( Figure 1D ). The greater degree of disruption observed in EGUF-ft eyes compared to mosaic clones are involved in establishing equators. Since the establishment of the equator is known to involve long-range suggests that wild-type tissue communicates with mutant tissue, perhaps via cell-cell relay of the signal transsignaling (reviewed in [13, 14]), the nonautonomous effects seen in the clonal phenotypes might be a conseduced by Ft. If this is the case, then the presence of the inverted equator within the mutant clones is established quence of a requirement for ft and ds in the transduction of a global patterning signal. To remove any effects of as a consequence of signaling from wild-type tissue.
(The EGUF system does not affect polarity; however, long-range signaling, we generated mutant eyes completely devoid of wild-type Ft using the EGUF system a fraction of ommatidia are missing photoreceptors, but (Table 1) . There are two possible interpretations of these data. same logic as described above for ft. As with ft, no functional autonomy can be assigned to a single cell. First, ft may be involved in specifying the anterior photoreceptor fates, as the data imply. However, if Ft is re-A contrasting interpretation of a mosaic analysis of ft and ds, presented by Yang et al.
[4], suggests ft and ds quired to specify the R3 fate, we would expect to see at least a small fraction of ommatidia in which no R3 are required to specify the fates of photoreceptors R3 and R4, respectively. However, mosaic analyses of ft fate is specified in ft mutant tissue (i.e., ommatidia that have two R4s), as is the case in fz mutants [16] , but we and ds are inherently biased due to the clonal phenotypes, as described above. This bias might mask a role do not see this phenotype in ft clones. Alternatively, this finding could reflect the link between how cells are recruited into the growing ommatidium, how ommatidia rotate to establish polarity, and how this process is disrupted in ft mutant ommatidia, as explained below.
In doing this mosaic analysis, it was essential to recognize that a property inherent to eye development is that ommatidia that arise at the polar border of a clone predominantly recruit their polar cells from wild-type tissue and their equatorial cells from mutant tissue (see below; Figure 3A) . Phenotypically mutant ommatidia occur only in the polar region of ft clones ( Figures 1A-1C  and 3B ). This phenotype complicates the analysis and makes it difficult to draw conclusions regarding the specific cell(s) in which Ft is required for cell fate.
In wild-type clones, the cells that are recruited from the polar side of the clone (Figure 3 
